EP 2 802 799 B1

(19)

(12)

(45)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2 802 799 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
28.12.2016 Bulletin 2016/52
Application number: 13735570.7

Date of filing: 09.01.2013

(51)

(86)

(87)

Int Cl..

F16K 43100 (200607
F15B 13/02 (2006.0%
F16L 37/18 (2006.0)
F16L 37/36 (2006.0)

F16K 35/00 (2006.0)
F16L 37/12(2006.01)
F16L 371138 (2006.0%)

International application number:
PCT/US2013/020810

International publication number:
WO 2013/106416 (18.07.2013 Gazette 2013/29)

(54)

QUICK CONNECT FLUID CONNECTOR

SCHNELLVERBINDENDER FLUIDANSCHLUSS
CONNECTEUR POUR FLUIDE A RACCORDEMENT RAPIDE

(84)

(30)

(43)

(73)

(72)

Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 10.01.2012 US 201213347310

Date of publication of application:
19.11.2014 Bulletin 2014/47

Proprietor: Fastest, Inc.
Roseville, MN 55113 (US)

Inventor: DANIELSON, Robert
Ham Lake, MN 55304-6355 (US)

(74)

(56)

Representative: Petraz, Gilberto Luigi et al
GLP S.r.l.

Viale Europa Unita, 171

33100 Udine (IT)

References cited:
WO-A1-99/27291
DE-U1-9 012 886
US-A- 5316 033
US-A- 5575 510
US-A1- 2005 212 289

DE-A1-102010 025 747
US-A- 2 675 829

US-A- 5 507 537

US-A- 5 575 510
US-B1- 6 375 152

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 802 799 B1 2

Description
Field
[0001] Quick connect fluid connectors are described

for transferring fluids, including gaseous or liquid fluids,
between first and second fluid systems, for example for
filling gas cylinders.

Background

[0002] Quick connect fluid connectors are known for
connecting fluid systems to one another to transfer fluids
from one system to another. In one exemplary applica-
tion, inindustrial fill plants, quick connect fluid connectors
are used at fill stations to connect to gas cylinders to
process the cylinders. The cylinders can vary from, for
example, the relatively smaller, portable oxygen cylin-
ders for personal medical use to large gas cylinders used
for welding. Some quick connect fluid connectors require
threading and un-threading of the connector which can
create fatigue on the operator. In the prior art, several
documents are known that disclose quick connect fluid
connectors, such as US 5575510, US 6375152, DE
102010025747, WO 9927291 and DE 9012886. In addi-
tion, the quicker the connection/disconnection of the con-
nector, the less time thatis required to process a cylinder.
In addition, in view of the high pressures involved, dis-
connection of the connector while under pressure needs
to be avoided.

Summary

[0003] The present invention relates to a quick-con-
nect connector for transferring a fluid as defined in claim
1.

[0004] Quick connect fluid connectors are described
that can be used to connect afirstfluid system to a second
fluid system for transferring fluids between the first and
second fluid systems. As used herein, the term fluid can
include gases, liquids or mixtures of both. In one exem-
plary application, the described quick connect fluid con-
nectors can be used at a fill station in an industrial fill
plant for filling gas cylinders. However, the described
quick connect fluid connectors can be used for any ap-
plication to connect a first fluid system to a second fluid
system to transfer a fluid between the two systems.
[0005] The described quick connect fluid connectors
eliminate threading and un-threading of the connection,
thereby reducing fatigue on the operator. The connectors
connect quickly and process more fluid, reducing the
amount of time required to process a cylinder. In addition,
the connectors are designed to prevent accidental dis-
connection while under pressure.

[0006] One feature of the described quick connect fluid
connectors is an eccentric mounted roller mechanism
disposed within a slot in a main body and that is in con-
tinuous engagement with front and back walls of the slot.
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The eccentric mounted roller mechanism is used to ac-
tuate connection collets when the eccentric mounted roll-
er mechanism is rotated. Since the eccentric mounted
roller mechanism is in substantially continuous contact
with the front and back walls, this ensures a smooth ac-
tuation of the main body and the connection collets with-
out any lost motion.

[0007] According to the invention, there is an inner
sleeve that is independent of the outer sleeve to allow
the inner sleeve to float. This permits the pistons of the
connectors to be biased by a spring to seal against the
gas cylinder for improved sealing.

[0008] In addition, in one embodiment, a mechanism
is provided to limit the range of travel of the piston in a
reverse direction, to permit the piston to move enough
to allow loss of sealing ability with the gas cylinder but
not enough movement to allow disconnection of the con-
nector.

[0009] The eccentric mounted roller mechanism fea-
ture and the mechanism to limit travel of the piston can
be used together in a connector, or used separately from
each other in a connector.

[0010] Inone embodiment, a quick-connect connector
for transferring a fluid includes a cylindrical sleeve defin-
ing a longitudinal axis. A main body is disposed at least
partially in the sleeve, and the main body and the sleeve
are slideable relative to one another parallel to the lon-
gitudinal axis. The main body includes a first main body
end region, a second main body end region, and a fluid
port connected thereto that projects beyond an exterior
of the cylindrical sleeve. In addition, the main body de-
fines a fluid passageway that is in fluid communication
with the fluid port, and the main body includes an actu-
ation slot defined therein. A piston is disposed at least
partially within the main body, and the piston and the
main body are slideable relative to one another parallel
to the longitudinal axis. The piston includes a first piston
end region that projects axially beyond the first main body
end region of the main body, a second piston end region
disposed within the main body, and a fluid passageway
that extends from the first piston end region and is in fluid
communication with the fluid passageway of the main
body. A connection mechanism is mounted to the first
main body end region for connection to a fluid processing
port, with the connection mechanism including a plurality
of collets that surround the first piston end region and
that are actuatable between a connect position for con-
nection with the fluid processing port and a disconnect
position. An actuation mechanism is provided for actuat-
ing the collets from the disconnect position to the connect
position. The actuation mechanism includes a pair of cyl-
inders rotatably supported by the sleeve for rotation
about a first axis, and an eccentric mounted roller mech-
anism interconnecting the cylinders that is disposed with-
in the actuation slot of the main body and extends along
a second axis that is offset from the first axis.

[0011] In another embodiment, a quick-connect con-
nector that is connectable to a processing port of a gas
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cylinder includes a cylindrical sleeve defining a longitu-
dinal axis, and a main body disposed at least partially in
the sleeve, with the main body and the sleeve being slide-
able relative to one another parallel to the longitudinal
axis. The mainbody includes afluid port connected there-
to that projects beyond an exterior of the cylindrical
sleeve, the main body defines a fluid passageway that
is in fluid communication with the fluid port, and the main
body includes an actuation slot defined therein that in-
cludes first and second facing side walls. A piston is dis-
posed at least partially within the main body, and the
piston and the main body are slideable relative to one
another parallel to the longitudinal axis. The piston in-
cludes a fluid passageway that is in fluid communication
with the fluid passageway of the main body, and the fluid
passageway of the piston includes an end configured for
fluid communication with the processing port of the gas
cylinder. A connection mechanism is mounted to the
main body and is connectable to the processing port of
the gas cylinder. The connection mechanism includes a
plurality of collets that are actuatable between a connect
position for connection with the processing port and a
disconnect position. An actuation mechanism is connect-
ed to the collets to actuate the collets between the dis-
connect position and the connect position. The actuation
mechanism includes an eccentric roller mechanism and
ahandle connected to the eccentric mounted roller mech-
anism for rotating the eccentric mounted roller mecha-
nism about a rotation axis that is offset from a rotation
axis of the handle. The eccentric mounted roller mecha-
nism is disposed within the actuation slot of the main
body and is in continuous engagement with the first and
second facing side walls.

Brief Description of the Drawings

[0012]

Figure 1 is a perspective view of one embodiment
of a quick connect fluid connector for connection to
a valve of a gas cylinder.

Figure 2 is a cross-sectional view of the connector
of Figure 1 in an open configuration ready to connect
to the valve of the gas cylinder.

Figure 3 is an exploded view of portions of the con-
nector showing details of the eccentric roller mech-
anism.

Figure 4 is a cross-sectional view of the connector
connected to the valve.

Figure 5 is a cross-sectional view of the connector
while the connector is pressurized.

Figure 6 is a perspective view of a second embodi-
ment of a quick connect fluid connector for connec-
tion to a valve of a gas cylinder.

Figure 7 is a cross-sectional view of the connector
of Figure 6 in an open configuration ready to connect
to the valve of the gas cylinder.

Figure 8 is a cross-sectional view of the connector
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of Figure 6 connected to the valve.

Figure 9 is a cross-sectional view of the connector
of Figure 6 with a valve activation shaft actuated to
open a valve within the cylinder valve.

Figure 10 is a cross-sectional view of the connector
of Figure 6 while the connector is pressurized.
Figure 11 is a perspective view of a third embodiment
of a quick connect fluid connector for connection to
a valve of a gas cylinder.

Figure 12 is a cross-sectional view along an X-Y
plane of the connector of Figure 11 in an open con-
figuration ready to connect to the valve of the gas
cylinder.

Figure 13 is a partial cross-sectional, perspective
view of the connector of Figure 12 but with the valve
actuation pin retracted compared to Figure 12.
Figure 14 is a cross-sectional view along an X-Z
plane of the connector of Figure 11 in an open con-
figuration ready to connect to the valve of the gas
cylinder.

Figure 15 is a three-quarters view illustrating the var-
ious balls used in the connector of Figure 11.
Figure 16 is a cross-sectional view of the connector
of Figure 11 connected to the valve.

Figure 17 is a cross-sectional view taken along the
X-Z plane of the connector connected to the valve.
Figure 18 is a cross-sectional view similar to Figure
17 but with a pressure surge pushing the pistonin a
reverse direction to the right.

Figure 19 is a cross-sectional view of the connector
of Figure 11 while the connector is pressurized.

Detailed Description

[0013] With reference initially to Figures 1-5, afirstem-
bodiment of a quick connect fluid connector 10 for con-
nection to a valve 2 of a gas cylinder will be described.
The construction of the valve 2 and gas cylinder are con-
ventional. The valve 2 controls the ingress and egress
of fluid, in this case gas, to and from the cylinder. The
valve 2 includes a processing port 4 designed to engage
with a connection mechanism of the connector 10 and
through which gas is introduced into or discharged from
the gas cylinder. An exterior surface 6 of the processing
port 4 is provided with threads or other conventional
structure for engagement by the connection mechanism
of the connector 10.

[0014] With reference to Figures 1-2 and 4-5, the con-
nector 10 includes a cylindrical outer sleeve 12 that de-
fines a longitudinal axis, a main body 14, a piston 16, an
inner sleeve 18, a connection mechanism 20, and an
actuation mechanism 22.

[0015] The main body 14 is disposed at least partially
in and surrounded by the sleeve 12. In the illustrated
embodiment, the main body 14 is almost entirely dis-
posed within the sleeve except for a small portion of a
rear end of the main body and a nipple 24 fixed to the
main body that defines a fluid port and that projects be-
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yond an exterior of the cylindrical sleeve 12 with the nip-
ple disposed generally at a 90 degree angle relative to
the longitudinal axis. The nipple 24 may also be disposed
so that the flow path defined thereby is straight through
the connector parallel to the longitudinal axis or disposed
at angles other than 90 degrees.

[0016] The main body and the sleeve are slideable rel-
ative to one another parallel to the longitudinal axis. The
main body 14 includes a first or front main body end re-
gion 26, a second or rear main body end region 28. In
addition, the main body defines a fluid passageway 30
that is in fluid communication with the fluid passageway
of the nipple 24 so that fluid can flow between the nipple
and the fluid passageway 30.

[0017] Further, an actuation slot 32 is defined in the
main body adjacent to the second main body end region
28 which receives a part of the actuation mechanism 22
as described further below. Inthe illustrated embodiment,
the actuation slot 32 is downward facing with the bottom
of the slot closed off by the sleeve 12. However, other
orientations of the actuation slot are possible. As best
seen in Figure 4, the slot 32 is defined by a first or front
side wall 34, a second or rear side wall 36 that faces the
firstwall 34, and a curved upper wall 38 thatinterconnects
the side walls 34,36.

[0018] With reference to Figure 2, 4 and 5, the piston
16 is a cylindrical member that is disposed at least par-
tially within the main body 14, and the piston is slideable
relative to the main body parallel to the longitudinal axis.
The piston 16 includes a first piston end region 40 that
projects axially beyond the first main body end region 26,
a second piston end region 42 disposed within the main
body, and a fluid passageway 44 that extends from the
first piston end region 40 and is in fluid communication
with the fluid passageway 30 of the main body.

[0019] The interior of the piston end region 42 is hol-
lowed out to have a larger diameter than the fluid pas-
sageway 44 and the hollowed out end region 42 receives
a spring 46, for example a coil spring, that abuts at one
end against a shoulder 48 defined within the piston and
abuts at its opposite end against a shoulder 50 defined
in the main body 14. The spring 46 biases the piston 16
in a direction toward the left in Figures 2 and 4, i.e. toward
the valve 2 or in a direction away from the end region 28
of the main body. A seal 52, for example a slip seal and
an o-ring seal, is provided between the outer surface of
the piston and the inner surface of the main body to pre-
vent fluid leakage between the piston and the main body.
[0020] The end region 40 of the piston 16 includes a
seal 54, for example an elastomeric o-ring seal, disposed
thereon intended for sealing with an interior surface 56
within the processing port 4 as shown in Figure 4.
[0021] Surrounding the piston 16 adjacent to the end
region 40 is an alignment collar or sleeve 58 that helps
to guide the connector 10 onto the processing port 4 and
to give the connector stability against the processing port.
A spring 60, for example a coil spring, surrounds the
alignment collar 58 and abuts at one end against a shoul-
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der 61 defined by an enlarged front end of the collar 58
and abuts at its opposite end against a shoulder 62 de-
fined on the piston 16. A retaining ring 64 secured within
a groove 66 formed in the exterior of the piston 16 retains
the collar 58 on the piston.

[0022] The connection mechanism 20 is mounted to
the first main body end region 26 and is designed for
connection to the processing port 4. The connection
mechanism 20 can be any type of connection mechanism
conventionally used on quick connect fluid connectors
for connection with the processing port. In the illustrated
example, the connection mechanism 20 includes a plu-
rality of collets 70 that are mounted on the main body 14
and surround the first piston end region 40. A spring 72,
for example a garter spring, surrounds one end of the
collets 70 and biases the collets toward an open or dis-
connect position shown in Figure 2. The collets 70 are
actuatable to a closed or connect position for connection
with the processing port 4 by the outer sleeve 12 as
shown in Figure 4. The interior surfaces of the collets 70
are formed with threads 74 that grip with corresponding
threads formed on the outer surface 6 of the port 4. This
construction and operation of the collets and actuation
of the collets by the outer sleeve 12 is conventional and
would be well understood by persons of ordinary skill in
the art.

[0023] Theinnersleeve 18is cylindrical, surrounds the
main body 14, and is disposed within and surrounded by
the cylindrical sleeve 12. The inner sleeve 18 is mounted
so as to be moveable independently of the cylindrical
sleeve and the main body 14. A plurality of balls 76 are
disposed between the interior surface of the inner sleeve
18 and the outer surface of the piston 16 which defines
a circumferential recess that receives the balls 76. In the
open configuration of the connector shown in Figure 2,
the sleeve 12 includes an inner shoulder 78 that abuts
with the inner sleeve 18. To reach the open configuration,
the shoulder 78 of the sleeve 12 engages the inner sleeve
18 which pulls the inner sleeve back. As the inner sleeve
is pulled back, it engages the balls 76 which are engaged
with the piston 16, thereby pulling the piston back.
[0024] The actuation mechanism 22 is configured to
actuate the collets 70 from the open or disconnect posi-
tion in Figure 2 to the closed or connect position shown
in Figure 4. As discussed above, the actuation mecha-
nism 22 interacts with the slot 32 in the main body 14 for
actuating the main body relative to the outer sleeve 12
to retract the main body relative to the sleeve 12. As this
occurs, the collets 70 are forced by the sleeve 12 to their
closed or connect position.

[0025] With reference to Figure 3, the actuation mech-
anism 22 includes a pair of cylinders 80 that are rotatably
disposed within correspondingly shaped holes 82 formed
through opposite sides of the sleeve 12. Only one hole
82 is visible in Figure 3. The cylinders 80 are rotatably
supported by the sleeve for rotation about a first axis. An
eccentric mounted roller mechanism 84 interconnects
the cylinders 80. As shown in Figures 2, 4 and 5, the
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eccentric mounted roller mechanism 84 includes a shaft
86 that interconnects the cylinders 80, and a sleeve 88
rotatably disposed about the shaft 86 so that the sleeve
88 can rotate relative to the shaft 86 and relative to the
cylinders 80.

[0026] As shown in Figures 2, 4 and 5, the eccentric
roller mechanism 84 is disposed within the actuation slot
32 of the main body 14. With reference additionally to
Figure 3, the eccentric mounted roller mechanism ex-
tends along an axis A thatis offset from the axis of rotation
B of the cylinders 80. Therefore, when the cylinders 80
rotate about the axis B, the shaft 86 and the sleeve 88
of the eccentric mounted roller mechanism 84 move in
an arc with both an up/down vertical component in the
slot 32 as well as side-to-side axial movement compo-
nent. The slot 32 accommodates the up/down vertical
movement. The side-to-side axial movement component
causes axial movement of the main body 14.

[0027] A handle 90, for example a bail handle, is con-
nected at each end thereof to the cylinders 80 for rotating
the cylinders about the axis B.

[0028] With reference to Figures 2, 4 and 5, a lock
mechanism 92 is provided for locking relative movement
ofthe main body 14 and the sleeve 12 when the connector
is under pressure. The lock mechanism 92 includes a
fluid actuated lock piston 94 that is moveable between a
retracted position shown in Figure 2 and a lock position
shown in Figure 5. A spring 96, for example a coil spring,
is engaged with the lock piston and biases the piston 94
toward the retracted position. One end of the spring 96
is engaged with a flange formed on the piston 94 and the
other end of the spring is engaged against a stop 98 that
is secured in the main body 14. A seal 100, for example
ano-ring seal, is disposed around the piston 94 to prevent
fluid leakage.

[0029] A fluid port 102 extends between the fluid pas-
sageway 30 and the chamber containing the piston 94.
When working fluid flows through the connector, some
of the working fluid flows through the port 102 and acts
against the end of the piston 94. The force of the fluid
acting against the end of the piston forces the piston
downward against the bias of the spring 96 to the lock
position shown in Figure 5.

[0030] Operation of the connector 10 will now be de-
scribed with reference to Figures 2-5. With reference in-
itially to Figure 3, rotation of the handle 90 causes move-
ment of the main body 14 forward and backwards via the
eccentric roller mechanism 84. The rotation of the handle
90 causes rotation of the cylinders 80, which rotates the
eccentric roller mechanism 84 about an arc within the
slot 32. The slot 32 permits vertical movement of the ec-
centric roller mechanism 84 as it moves in an arc. The
horizontal movement component of the roller mechanism
84 acts against the side walls 34, 36 of the slot causing
axial movement of the main body.

[0031] The eccentric mounted roller mechanism 84 is
substantially in continuous engagement with the side
walls 34, 36 so that the horizontal movement component
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of the roller mechanism 84 results in substantially imme-
diate forward/backward movement of the main body with
no (or very little) lost motion between the handle and
movement of the main body. Because of tolerance limi-
tations, there may be a gap between the roller mecha-
nism 84 and one of the side walls, so there may be some
play.

[0032] Turning to Figure 2, the connector 10 is open,
i.e. the collets are in their open or disconnect position,
ready to connect to the processing port 4 of the valve 2.
The handle 90 is up which extends the main body 14
outward from the sleeve 12 allowing the collets 70 to
open. Also, the sleeve 12 pulls back the inner sleeve 18
which, via the balls 76, retracts the piston 16 to the right
in Figure 2. Further, because fluid is not flowing through
the connector, the lock piston 94 is retracted by the spring
96.

[0033] With reference to Figure 4, the connector is
shown connected to the fluid port 4 of the valve. To
achieve this, the connector is brought toward the fluid
port and inserted onto the port with the end 40 of the
pistoninserted into the port 4 and the collets 70 surround-
ing the port. The alignment collar 58 is engaged against
the end of the processing port 4 to give the connector 10
stability and alignment to the port 4. The handle 90 is
then rotated downward to the position shown around the
valve. As the handle 90 is rotated down, the main body
14 is retracted relative to the sleeve 12 which locks the
collets 70 onto the external threads on the port 4. The
inner sleeve 18 is no longer held back by the sleeve 12
and can therefore float relative to the sleeve 12. This
permits the spring 46 to bias the piston 16 to the left
against the interior surface 56 in the port to enhance the
seal. The lock piston 94 is still retracted by the spring 96,
but the main body 14 has now moved back to clear the
sleeve 12 to allow the piston 94 to move outward and
lock the sleeve 12 once pressure is applied.

[0034] With reference to Figure 5, the connector 10 is
shown while pressurized during a fill process where fluid
is introduced through the nipple 24, flows through the
fluid passageways 30, 44, into the valve 2 and into the
cylinder to fill the cylinder. After the connector has been
connected, the user opens the valve 2 manually to allow
fluid to flow into the cylinder. As evident from the figures,
the sealing diameter of the piston 16 is larger than the
sealing diameter against the surface 56 of the processing
port 4 to give the piston a positive pressure balance (this
is evident from the diameter of the seal 52 which is larger
than the diameter of the seal 54). Therefore, the fluid acts
against the right end of the piston 16, forcing the piston
to the left to increase the seal with the surface 56. Also,
a portion of the fluid flows through the passageway 102
and acts against the end of the lock piston 94, forcing
the lock piston outward behind the sleeve 12 to prevent
the sleeve from moving backward. This prevents acci-
dental disconnect of the connector while under pressure.
In addition, because the handle 90 is around the valve
2, if there is a structural failure of the connector the con-
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nector will not fly away from the valve 2.

[0035] Disconnection of the connector is the reverse
of connection. The flow of fluid through the nipple 24 is
stopped and the valve 2 is closed. Once the flow is
stopped and pressure has dissipated, the lock piston 94
retracts. The handle 90 is then rotated upward to the
position shown in Figure 2, which moves the main body
14 forward relative to the sleeve 12, pulling the piston
back and allowing the collets to open.

[0036] Figures 6-10 illustrate another embodiment of
a connector 110 that is similar in many respects to the
connector 10 and the same or similar elements will be
referenced using the same reference numerals. In par-
ticular, in the connector 110, the cylindrical outer sleeve
12, the main body 14, the piston 16, the inner sleeve 18,
the connection mechanism 20, and the actuation mech-
anism 22 are the same or similar to the elements in the
connector 10. Therefore, only the differences between
the connector 110 and the connector 10 will be described
in detail.

[0037] The connector 110 is designed for use with the
cylinder valve 2 where a valve is disposed within the
processing port 4 that is activated to an open position by
the connector 110. With reference to Figures 7-10, to
activate the processing port valve, the connector 110 in-
cludes an activation shaft 112 that is movable between
a retracted position (shown in Figures 7 and 8) and an
activation position (shown in Figures 9 and 10). The ac-
tivation shaft 112 extends through the collets 70, the fluid
passageway 44 of the piston 16, the fluid passageway
30 of the main body 14, and through the second end
region 28 of the main body.

[0038] A housing 114 is fixed to the second end region
28 andincludes an inlet 115 for introducing a pressurized
fluid into the housing 114. The end of the activation shaft
112 isfixed to a piston member 116 that is movable within
the housing. A seal 118 on the piston member 116 seals
with the interior surface of the housing 114 to prevent
leakage of fluid past the piston member. A spring 120,
for example a coil spring, biases the piston member 116
and the activation shaft 112 to the retracted position. The
spring 120 surrounds the end of the shaft 112 and has
one end that abuts against the main body 14 and one
end that abuts against a shaft retainer that holds the shaft
112 against the pressure piston 116.

[0039] The shaft 112 is also sealed with the main body
by a seal 122. The front end of the shaft 112 is formed
with an internal fluid passageway 124 that extends a por-
tion of the way through the shaft 112 to radial fluid pas-
sageways 126 that communicate the passageway 124
with the fluid passageway 44 of the piston 16. With ref-
erence to Figure 8, the shaft 112 also includes a large
diameter portion 128 that is in close proximity with the
interior surface of the piston 16 to restrict fluid flow and
a smaller diameter portion 130, intersected by the radial
fluid passageways 126, to the rear of the large diameter
portion 128 to form a fluid passage between the outer
diameter of the shaft 112 and the inner diameter of the
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piston. In use, fluid flows into the nipple 24, through the
passageway 30 of the main body 14, into the piston 16,
into the fluid passage between the outer diameter of the
shaft 112 and the inner diameter of the piston, through
the radial passageways 126 and through the passage-
way 124 into the valve 2.

[0040] In the connector 110, the position of the lock
mechanism 92 that locks relative movement of the main
body 14 and the sleeve 12 is shifted compared to the
connector 10. The lock mechanism 92 in the connector
110 is positioned forward of the eccentric roller mecha-
nism 84. The form and function of the lock mechanism
92 is substantially similar, except that the interior surface
of the sleeve 12 is provided with a channel 132 for locking
engagement with the piston 94.

[0041] Operation of the connector 110 will now be de-
scribed with reference to Figures 6-10. The construction
and operation of the actuation mechanism 22 in the con-
nector 110 is the same as the actuation mechanism in
the connector 10.

[0042] With reference initially to Figure 7, the connec-
tor 110 is open, i.e. the collets are in their open or dis-
connect position, ready to connect to the processing port
4 of the valve 2. The handle 90 is up which extends the
main body 14 outward from the sleeve 12 allowing the
collets 70 to open. Also, the sleeve 12 pulls back the
inner sleeve 18 which, via the balls 76, retracts the piston
16 to the left in Figure 2. Further, because fluid is not
flowing through the connector, the lock piston 94 is re-
tracted by the spring 96.

[0043] With reference to Figure 8, the connector 110
is shown connected to the fluid port 4 of the valve. To
achieve this, the connector is brought toward the fluid
port and inserted onto the port with the end of the piston
16 inserted into the port 4 and the collets 70 surrounding
the port. The alignment collar 58 is engaged against the
end of the processing port 4 to give the connector 110
stability and alignment to the port 4. The handle 90 is
then rotated downward to the position shown around the
valve. As the handle 90 is rotated down, the main body
is retracted relative to the sleeve 12 which locks the col-
lets 70 onto the external threads on the port 4. The inner
sleeve 18 is no longer held back by the sleeve 12 and
can therefore float relative to the sleeve 12. This permits
the spring 46 to bias the piston 16 to the left against the
interior surface in the port to enhance the seal. The lock
piston 94 is still retracted by the spring 96 but is in a
position to move outward into the channel 132 of the
sleeve 12 to lock the sleeve 12 once pressure is applied.
The activation shaft 112 is still retracted.

[0044] With reference to Figure 9, pressurized fluid is
introduced through the inlet 115 into the housing 114. In
one example, the pressurized fluid is air. However, other
type of pressurized fluids could be used. The air acts
against the piston member 116, forcing the piston mem-
ber 116 and the activation shaft 112 forward. The front
end of the shaft 112 is pushed into the processing port
4 and opens the valve within the processing port to allow
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the flow of fluid into the cylinder.

[0045] With reference to Figure 10, the connector 110
is shown while pressurized during a fill process where
fluid is introduced through the nipple 24 tofill the cylinder.
After the connector has been connected, the user opens
the valve 2 manually to allow fluid to flow into the cylinder.
As evident from the figures, the sealing diameter of the
piston 16 is larger than the sealing diameter against the
surface of the processing port 4 to give the piston a pos-
itive pressure balance (this is evident from the diameter
of the seal 52 which is larger than the diameter of the
seal 54). Therefore, the fluid acts against the right end
of the piston 16, forcing the piston to the left to increase
the seal with the surface of the processing port. Also, a
portion of the fluid flows through the passageway 102
and acts against the end of the lock piston 94, forcing
the lock piston outward into the channel 132 of the sleeve
12 to prevent the main body 14 from moving forward.
This prevents accidental disconnect of the connector
while under pressure. In addition, because the handle 90
is around the valve 2, if there is a structural failure of the
connector the connector will not fly away from the valve 2.
[0046] Disconnection of the connector 110 is the re-
verse of connection. The flow of fluid through the nipple
24 is stopped and pressure has dissipated allowing the
lock piston 94 to retract. Pressure is also released from
the housing 114, allowing the spring 120 to bias the ac-
tivation shaft 112 to its retracted positioned. The handle
90 is then rotated upward to the position shown in Figure
7, which moves the main body 14 forward relative to the
sleeve 12, pulling the piston back and allowing the collets
to open.

[0047] Figures 11-19illustrate another embodiment of
a connector 210 that is similar in many respects to the
connectors 10, 110 and the same or similar elements will
be referenced using the same reference numerals. In
particular, in the connector 210, the cylindrical outer
sleeve 12, the main body 14, the piston 16, the inner
sleeve 18, and the actuation mechanism 22 are the same
or similar to the elements in the connector 10.

[0048] The connector 210 includes a connection
mechanism 220 that is different than the connection
mechanism 20. In particular, the connection mechanism
220 includes a plurality of collets 222 that are mounted
at the front end of the main body 14 and surround the
first piston end region 40. The collets 222 are mounted
to pivot outwardly from an initial collapsed or disconnect
position (Figures 12-15) to an expanded or connect po-
sition (Figures 16-19). The collets 222 are retained at the
front end of the main body by a retainer 224. A spring
226, for example a garter spring, surrounds the collets
and biases the collets toward the collapsed or disconnect
position. The collets are actuated outward to their ex-
panded or connect position by forward movement of the
piston 16 which is formed with a channel 230 (see Figure
16) adjacent the front end thereof to receive the collapsed
collets and a ramp surface 232 (Figures 12 and 16) to
actuate the collets outward when the piston moves for-
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ward. The exterior surfaces of the collets 222 are formed
with threads 228 that grip with corresponding threads
formed on an interior surface of the port 4. This construc-
tion and operation of the collets 222 and actuation of the
collets by the piston 16 is conventional and would be well
understood by persons of ordinary skill in the art.
[0049] With reference to Figures 12-15, a front sleeve
240 surrounds the rear end of the collets 222 and the
front end of the main body 14, and the sleeve 240 is
partially disposed within the sleeve 12 and extends be-
yond the front of the sleeve. The function of the front
sleeve 240 is similar to the function of the alignment collar
58. The front sleeve 240 is retained in the connector 210
by pins 242 that extend through the sleeve 240, the re-
tainer 224 and into the main body 14 to prevent the front
sleeve from falling out. The front sleeve 240 is also biased
outward by a spring. A plurality of balls 244 retained in
the front end of the main body 14 limit movement of the
front sleeve 240.

[0050] As shown in Figures 12-13, the front end of the
piston 16 can be provided with a valve actuation pin 248
for actuating a valve within the processing port 4. The
pin 248 can either be placed in an extended position
(shown in Figure 12) for actuating the valve, or pushed
in and twisted to lock it in an inner position (shown in
Figure 13) for a standard processing port 4 with no valve
present in the port. This type of pin 248 is known in quick
connect gas fluid connectors.

[0051] Inthe connector 210, the piston 16 is permitted
to move enough toward the rear of the connector once
connection is made to break the seal with the processing
port. However, amechanismis provided to limitthe range
of travel of the piston, to permit loss of sealing ability but
not enough movement to allow disconnection of the con-
nector. Withreference to Figures 14 and 15, where Figure
14 is a cross-sectional view taken along a plane 90 de-
grees offset from the plane of the cross-section in Figure
12, the mechanism includes a locking ball 250 that is
disposed within an opening 252 formed in the main body
14 and in Figure 14 is also disposed in a groove 254
formed in the interior surface of the sleeve 12. The piston
16 includes a circumferential groove 256 whose frontend
is defined by a shoulder 258. In the open or disconnect
position shown in Figure 14, the shoulder 258 is posi-
tioned under the ball 250 preventing movement of the
ball 250 toward the piston 16.

[0052] Operation of the connector 210 will now be de-
scribed with reference to Figures 12-19. The construction
and operation of the actuation mechanism 22 in the con-
nector 210 is the same as the actuation mechanism in
the connector 10.

[0053] With referenceinitially to Figures 12and 13, the
connector 210 is open, i.e. the collets are in their col-
lapsed or disconnect position, ready to connect to the
processing port 4 of the valve 2. The handle 90 is up
which extends the main body 14 outward from the sleeve
12. Also, the sleeve 12 pulls back the inner sleeve 18
which, via the balls 76, retracts the piston 16 to the left
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in Figure 12. Since the piston 16 is retracted, the collets
222 can collapse. The front sleeve 240 is locked by the
balls 244 in a forward position to provide a solid face to
press against the processing port 4 for alignment. Fur-
ther, because fluid is not flowing through the connector,
the lock piston 94 is retracted by the spring 96. The pin
248 is either extended or retracted depending upon
whether or not the processing port 4 includes an internal
valve that is to be actuated open by the connector 210.
[0054] Figures 14 and 15 also depict the connector210
in the open, ready to connect configuration. The cross-
section in Figure 14 is taken along an X-Z plane 90 de-
grees offset from the X-Y plane of the cross-section in
Figure 12. As described above, the ball 250 restricts
movement of the piston 16 once connected. However,
when the connector is open as shown in Figure 14, the
ball 250 does not restrict movement of the piston 16.
[0055] With reference to Figures 16-18, the connector
210 is shown connected to the processing port 4 of the
valve. To achieve this, the connector is brought toward
the processing port and the end of the piston 16 and the
front ends of the collets 222 inserted into the port 4. The
handle 90 is then rotated downward to the position shown
around the valve. As the handle 90 is rotated down, the
main body 14 is retracted relative to the sleeve 12. The
inner sleeve 18 is no longer held back by the sleeve 12
and can therefore float relative to the sleeve 12. This
permits the spring 46 to bias the piston 16 to the left
against the interior surface in the port to enhance the
seal. As the main body 14 pulls the collets 222 to the
right in Figures 16-18, the collets ride up on the ramp
surface 232 and are expanded outwardly into engage-
ment with the threads on the interior surface of the
processing port.

[0056] Atthe sametime,the frontsleeve 240is allowed
to move back since the balls 244 that hold it forward drop
into the groove 256 in the piston 16. This permits the
collets 222 to more readily engage the internal threads
on the processing port. The lock piston 94 is still retracted
by the spring 96 but is in a position to move outward and
lock the sleeve 12 once pressure is applied. The pin 248
is shown as being extended to open the internal valve in
the processing port, but the pin 248 could be retracted
for processing ports without a valve.

[0057] Figure 17 also depicts the connector 210 con-
nected to the processing port 4 but taken along an X-Z
plane 90 degrees offset from the X-Y plane of the cross-
section in Figure 16. The ball 250 that restricts movement
of the piston 16 once connected has dropped into the
groove 256 in the piston 16. The groove 256 is wide
enough to allow the piston 16 to float and adjust for tol-
erances. However, as illustrated in Figure 18, if there is
a pressure surge that pushes the piston back into the
main body 14, the ball 250 limits the travel of the piston
16 by abutting against the shoulder 258 on the piston.
The size of the ball 250 and the groove 256 are selected
to allow the piston to push back into the main body a
sufficient distance to allow a loss of sealing ability be-
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tween the piston and the processing port (Figure 18), but
not a sufficient distance that would allow the collets to
collapse to allow disconnection of the connector so that
the collets remain locked during a pressure surge.
[0058] With reference to Figure 19, the connector 210
is shown while pressurized during a fill process where
fluid is introduced through the nipple 24, flows through
the fluid passageways 30, 44, into the valve 2 and into
the cylinder tofill the cylinder. As evident from the figures,
the sealing diameter of the piston 16 is larger than the
sealing diameter against the processing port 4 to give
the piston a positive pressure balance (this is evident
from the diameter of the seal 52 which is larger than the
diameter of the seal 54). Therefore, the fluid acts against
the right end of the piston 16, forcing the piston to the left
to increase the seal with the processing port. Also, a por-
tion of the fluid flows through the passageway 102 and
acts against the end of the lock piston 94, forcing the lock
piston outward behind the sleeve 12 to prevent the body
from moving forward. This prevents accidental discon-
nect of the connector while under pressure. In addition,
because the handle 90 is around the valve 2, if there is
a structural failure of the connector the connector will not
fly away from the valve 2.

[0059] Disconnection of the connector is the reverse
of connection. The flow of fluid through the nipple 24 is
stopped and the valve 2 is closed. Once the flow is
stopped and pressure has dissipated, the lock piston 94
retracts. The handle 90 is then rotated upward to the
position shown in Figure 12, which moves the main body
14 forward relative to the sleeve 12, pulling the piston
back and allowing the collets to collapse for disconnec-
tion.

[0060] The embodiments disclosed in this application
are to be considered in all respects as illustrative and not
limitative. The scope of the invention is indicated by the
appended claims rather than by the foregoing descrip-
tion; and all changes which come within the meaning of
the claims are intended to be embraced therein.

Claims

1. A quick-connect connector (10) for transferring a flu-
id, comprising:

a cylindrical sleeve (12) defining a longitudinal
axis;

a main body (14) disposed at least partially in
said sleeve (12), said main body (14) and said
sleeve (12) are slideable relative to one another
parallel to said longitudinal axis, said main body
(12) includes a first main body end region (26),
a second main body end region (28), and a fluid
port (24) connected thereto that projects beyond
an exterior of said cylindrical sleeve (12), and
said main body (14) defines a fluid passageway
(30) thatis in fluid communication with said fluid
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port (24);

a piston (16) disposed at least partially within
said main body (14), said piston (16) and said
main body (14) are slideable relative to one an-
other parallel to said longitudinal axis, and said
piston (16) includes a first piston end region (40)
that projects axially beyond said first main body
end region (26) of said main body (14), a second
piston end region (42) disposed within said main
body (14), and a fluid passageway (44) that ex-
tends from said first piston end region (40) and
isin fluid communication with said fluid passage-
way (30) of said main body (14);

a connection mechanism (20) mounted to said
first main body end region (26) for connection
to a fluid processing port (4), said connection
mechanism (20) includes a plurality of collets
(70) that surround said first piston end region
(40), said collets (70) being actuatable between
a connect position for connection with said fluid
processing port (4) and a disconnect position;
and

an actuation mechanism (22) for actuating said
collets (70) from the disconnect position to the
connect position;

characterised by

an inner sleeve (18) disposed within said cylindrical
sleeve (12) and surrounding said main body (14),
and said inner sleeve (18) is moveable independent-
ly of said cylindrical sleeve (12).

The quick-connect connector as in claim 1, wherein
said main body (14) includes an actuation slot (32)
defined therein; and

said actuation mechanism (22) includes a pair of cyl-
inders (80) rotatably supported by the sleeve (12)
for rotation about a first axis, and an eccentric mount-
ed roller mechanism (84) interconnecting said cylin-
ders (80), said eccentric mounted roller mechanism
(84) being disposed within said actuation slot (32) of
said main body (14) and extends along a second
axis that is offset from said first axis.

The quick-connect connector as in claim 2, wherein
said eccentric mounted roller mechanism (84) com-
prises a shaft (86) that interconnects said cylinders
(80), and a sleeve (88) rotatably disposed about said
shaft (86).

The quick-connect connector as in claims 2 or 3,
wherein said actuation slot (32) includes first and
second facing side walls (34, 36), and said eccentric
mounted roller mechanism (84) is in substantially
continuous engagement with said first and second
facing side walls (34, 36).

The quick-connect connector as in any of the claims
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1 to 4, wherein said piston (16) is slideable relative
to said main body (14) in a direction parallel to said
longitudinal axis between a first sealing position, a
second non-sealing position, and a disconnect po-
sition;

said first piston end region (40) includes a seal (54)
disposed thereon configured for sealing engage-
ment with said fluid processing port (4) at said first
sealing position;

a groove (256) formed in an outer circumference of
said piston (16) between said first piston end region
(40) and said second piston end region (42), said
piston (16) including a shoulder (258) defining one
end of the groove (256);

a groove (254) formed on an interior surface of said
cylindrical sleeve (12); an opening (252) formed
through said main body (14);

a locking ball (250) disposed in the opening (252) in
said main body (14), said

locking ball (250) is disposable in said groove (254)
on the interior surface of said cylindrical sleeve (12)
and said shoulder (258) of said piston (16) can be
disposed opposite said groove (254) on the interior
surface of said cylindrical sleeve (12) when said pis-
ton (16) is at the disconnect position; when the piston
is at the first sealing position, said ball (250) is dis-
posabile in said groove (256) in the outer circumfer-
ence of said piston (16) and said groove (254) on
the interior surface of said cylindrical sleeve (12) is
offset in an axial direction from said groove (256) in
the outer circumference of said piston (16) to prevent
said ball (250) from being disposable in said groove
(254) on the interior surface of said cylindrical sleeve
(12); and

said groove (256) in the outer circumference of said
piston (16) has an axial width that is greater than a
diameter of said locking ball (250), and said axial
width is sufficient to permit said piston (16) to move
axially from said first sealing position to said second
non-sealing position while said collets (70) remain
in the connect position.

Patentanspriiche

Schnellverbindungsverbinder (10) zum Uberfiihren
eines Fluids, umfassend:

eine zylindrische Hilse (12), die eine Langsach-
se definiert;

einen Hauptkdrper (14), der zumindest teilweise
in der genannten Hilse (12) angeordnet ist, wo-
rin der genannte Hauptkérper (14) und die ge-
nannte Hillse (12) parallel zur genannten Langs-
achse relativ zueinander verschiebbar sind, wo-
rin der genannte Hauptkérper (12) einen ersten
Hauptkorperendbereich (26), einen zweiten
Hauptkorperendbereich (28) und einen damit
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angeschlossenen Fluidanschluss (24) umfasst,
der Uber eine AulRenseite der genannten zylin-
drischen Hilse (12) hinaus vorspringt, und der
genannte Hauptkdrper (14) einen Fluiddurch-
gang (30) definiert, der mit dem genannten Flu-
idanschluss (24) in Fluidverbindung steht;
einen Kolben (16), der zumindest teilweise in-
nerhalb des genannten Hauptkorpers (14) an-
geordnet ist, worin der genannte Kolben (16)
und der genannte Hauptkorper (14) parallel zur
genannten Langsachse relativ zueinander ver-
schiebbar sind, und der genannte Kolben (16)
einen ersten Kolbenendbereich (40), der ber
den genannten ersten Hauptkdrperendbereich
(26) des genannten Hauptkdrpers (14) hinaus
axial vorspringt, einen zweiten Kolbenendbe-
reich (42), der innerhalb des genannten Haupt-
korpers (14) angeordnet ist, und einen Fluidan-
schluss (44) umfasst, der sich vom ersten Kol-
benendbereich (40) erstreckt und mit dem ge-
nannten Fluiddurchgang (30) des genannten
Hauptkoérpers (14) in Fluidverbindung steht;
einen Verbindungsmechanismus (20), der am
genannten ersten Hauptkérperendbereich (26)
zur Verbindung mit einem Fluidaufarbeitungs-
anschluss (4) montiert ist, wobei der genannte
Verbindungsmechanismus (20) eine Vielzahl
von Spannzangen (70) umfasst, die den ge-
nannten ersten Kolbenendbereich (40) umge-
ben, wobei die genannten Spannzangen (70)
zwischen einer Verbindungsstellung zur Verbin-
dung mit dem genannten Fluidaufarbeitungsan-
schluss (4) und einer Abkopplungsstellung be-
tatigbar sind; und

einen Betatigungsmechanismus (22) zum Beta-
tigen der genannten Spannzangen (70) von der
Abkopplungsstellung zur Verbindungsstellung;

gekennzeichnet durch

eine innere Hilse (18), die innerhalb der genannten
zylindrischen Hiilse (12) angeordnet ist und den ge-
nannten Hauptkdrper (14) umgibt, und die genannte
innere Hulse (18) unabhangig von der genannten
zylindrischen Hilse (12) beweglich ist.

Schnellverbindungsverbinder nach Anspruch 1, wo-
rin der genannte Hauptkorper (14) einen darin defi-
nierten Betatigungsschlitz (32) umfasst; und

der genannte Betatigungsmechanismus (22) ein
Paar Zylinder (80), die von der Hulse (12) zur Dre-
hung um eine erste Achse drehbar gestutzt sind, und
einen exzentrisch montierten Rollenmechanismus
(84), die die genannten Zylinder (80) miteinander
verbindet, umfasst, wobei der exzentrisch montierte
Rollenmechanismus (84) innerhalb des genannten
Betatigungsschlitzes (32) des genannten Hauptkor-
pers (14) angeordnet ist und sich entlang einer zwei-
ten Achse erstreckt, die von der genannten ersten
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Achse versetzt ist.

Schnellverbindungsverbinder nach Anspruch 2, wo-
rin der genannte exzentrisch montierte Rollenme-
chanismus (84) eine Welle (86), die die genannten
Zylinder (80) miteinander verbindet, und eine Hiilse
(88), die um die genannte Welle (86) drehbar ange-
ordnet ist, umfasst.

Schnellverbindungsverbinder nach den Anspriichen
2 oder 3, worin der genannte Betatigungsschlitz (32)
erste und zweite gegenlberstehende Seitenwande
(34, 36) umfasst, und der genannte exzentrisch mon-
tierte Rollenmechanismus (84) in einem im Wesent-
lichen kontinuierlichen Eingriff mit den genannten
ersten und zweiten gegenulberstehenden Seiten-
wanden (34, 36) ist.

Schnellverbindungsverbinder nach einem der An-
spriiche 1 bis 4, worin der genannte Kolben (16) re-
lativ zum genannten Hauptkdrper (14) in einer Rich-
tung parallel zur genannten Langsachse zwischen
einer ersten Abdichtungsstellung, einer zweiten
Nicht-Abdichtungsstellung und einer Abkopplungs-
stellung verschiebbar ist;

worin der genannte erste Kolbenendbereich (40) ei-
ne darauf angeordnete Abdichtung (54) umfasst, die
fur einen abdichtenden Eingriff mit dem genannten
Fluidaufarbeitungsanschluss (4) an der genannten
ersten Abdichtungsstellung ausgelegt ist;

eine Nut (256), die in einem AuRBenumfang des ge-
nannten Kolbens (16) zwischen dem genannten ers-
ten Kolbenendbereich (40) und dem genannten
zweiten Kolbenendbereich (42) geformt ist, wobei
der genannte Kolben (16) eine Schulter (258) um-
fasst, die ein Ende der Nut (256) definiert;

eine Nut (254), die auf einer inneren Flache der ge-
nannten zylindrischen Hiilse (12) geformt ist;

eine Offnung (252), die durch den genannten Haupt-
kérper (14) geformt ist;

eine Sperrkugel (250), die in der Offnung (252) im
genannten Hauptkdrper (14) angeordnet ist, worin
die genannte Sperrkugel (250) in der genannten Nut
(254) auf der Innenflache der genannten zylindri-
schen Hulse (12) angeordnet werden kann und die
genannte Schulter (258) des genannten Kolbens
(16) der genannten Nut (254) gegentiberliegend auf
der Innenflache der genannten zylindrischen Hilse
(12) dann angeordnet werden kann, wenn der ge-
nannte Kolben (16) sich in der Abkopplungsstellung
befindet;

wenn der Kolben sich in der ersten Abdichtungsstel-
lung befindet, die Kugel in der genannten Nut (256)
im AuBenumfang des genannten Kolbens (16) an-
geordnet werden kann und die genannte Nut (254)
auf der inneren Flache der genannten zylindrischen
Hulse (12) in einer axialen Richtung von der genann-
ten Nut (256) im AuBenumfang des genannten Kol-
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bens (16) versetzt ist, um zu verhindern, dass die
genannte Kugel (250) in der genannten Nut (254)
auf der inneren Flache der genannten zylindrischen
Hulse (12) angeordnet werden kann; und

die genannte Nut (256) im AuRenumfang des ge-
nannten Kolbens (16) eine axiale Breite aufweist, die
groRer als ein Durchmesser der genannten Sperr-
kugel (250) ist, und die genannte axiale Breite aus-
reichend ist, um dem genannten Kolben (16) zu er-
moglichen, sich axial von der genannten ersten Ab-
dichtungsstellung zur genannten zweiten Nicht-Ab-
dichtungsstellung zu bewegen, wahrend die ge-
nannten Spannzangen (70) in der Verbindungsstel-
lung bleiben.

Revendications

Raccord rapide (10) pour le transfert d’un fluide,
comprenant :

un manchon cylindrique (12) définissant un axe
longitudinal ;

un corps principal (14) disposé au moins en par-
tie a l'intérieur dudit manchon (12), ledit corps
principal (14) etledit manchon (12) peuvent glis-
ser I'un par rapport a l'autre dans une direction
parallele audit axe longitudinal, ledit corps prin-
cipal (12) comprend une premiére région d’ex-
trémité de corps principal (26), une seconde ré-
gion d’extrémité de corps principal (28), et un
orifice de passage de fluide (24) relié a celle-ci,
faisant saillie d’'une surface extérieure dudit
manchon cylindrique (12), etledit corps principal
(14) définit un passage de fluide (30) en com-
munication fluidique avec ledit orifice de passa-
ge de fluide (24) ;

un piston (16) disposé au moins en partie a I'in-
térieur dudit premier corps principal (14), ledit
piston (16) et ledit corps principal (14) peuvent
glisser I'un par rapport a I'autre dans une direc-
tion paralléle audit axe longitudinal, et ledit pis-
ton (16) comprend une premiére région d’extré-
mité de piston (40), faisant saillie de ladite pre-
miére région d’extrémité de corps principal (26)
dudit corps principal (14), une seconde région
d’extrémité de piston (42) disposée a l'intérieur
dudit corps principal (14), et un passage de flui-
de (44) s’étendant de ladite premiére région
d’extrémité de piston (40) et étant en communi-
cation fluidique avec ledit passage de fluide (30)
dudit corps principal (14) ;

un mécanisme de couplage (20) monté sur la-
dite premiere région d’extrémité de corps prin-
cipal (26), pour réaliser le couplage avec un ori-
fice de traitement de fluide (4), ledit mécanisme
de couplage (20) comprend une pluralité de col-
lets (70) entourant ladite premiére région d’ex-
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1"

trémité de piston (40), lesdits collets (70) étant
actionnables entre une position de couplage
pour réaliser la couplage avec ledit orifice de
traitement de fluide (4) et une position de
découplage ; et

un mécanisme d’actionnement (22) pour l'ac-
tionnement desdits collets (70) de la position de
découplage a la position de couplage ;

caractérisé par
un manchon interne (18) disposé a l'intérieur dudit
manchon cylindrique (12) et entourant ledit corps
principal (14), et ledit manchon interne (18) est dé-
placable de maniére indépendante dudit manchon
cylindrique (12).

Raccord rapide selon la revendication 1, dans lequel
ledit corps principal (14) comprend une fente d’ac-
tionnement (32) définie a l'intérieur de celui-ci ;
ledit mécanisme d’actionnement (22) comprend une
paire de cylindres (80) supportés de maniére rotative
parle manchon (12) pour tourner autour d’'un premier
axe, etun mécanisme a rouleau monté (84) de fagon
excentrique etreliantlesdits cylindres (80) entre eux,
ledit mécanisme a rouleau (84) monté de fagon ex-
centrique étant disposé a l'intérieur de ladite fente
d’actionnement (32) dudit corps principal (14) et
s’étendant le long d’un second axe, décalé par rap-
port au premier axe.

Raccord rapide selon la revendication 2, dans lequel
ledit mécanisme a rouleau (84) monté de fagon ex-
centrigue comprend un arbre (86) qui relie lesdits
cylindres (80) entre eux, et un manchon (88) disposé
de maniére rotative autour dudit arbre (86).

Raccord rapide selon la revendication 2 ou 3, dans
lequel ladite fente d’actionnement (32) comprend
une premiére et une seconde parois latérales (34,
36) l'une en face de l'autre, et ledit mécanisme a
rouleau (84) monté de fagon excentrique est sensi-
blement en prise continue avec lesdites premiére et
seconde parois latérales (34, 36) se faisant face.

Raccord rapide selon n’importe laquelle des reven-
dications 1 a 4, dans lequel ledit piston (16) peut
glisser par rapport audit corps principal (14) dans
une direction paralléle audit axe longitudinal entre
une premiere position d’étanchéité, une seconde po-
sition de non-étanchéité et une position de
découplage ;

ladite premiere région d’extrémité de piston (40)
comprend un joint d’étanchéité (54) disposé sur cel-
le-ci et configurée pour assurer un contact étanche
avec ledit orifice de traitement de fluide (4) au niveau
de ladite premiére position d’étanchéité ;

une rainure (256) formée dans une circonférence
extérieure dudit piston (16) entre ladite premiére ré-
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gion d’extrémité de piston (40) et ladite seconde ré-
gion d’extrémité de piston (42), ledit piston (16) com-
prenant un épaulement (258) définissant une extré-
mité de la rainure (256) ;

une rainure (254) formée sur une surface intérieure
dudit manchon cylindrique (12) ;

une ouverture (252) formée a travers ledit corps prin-
cipal (14) ;

une bille de verrouillage (250) disposée dans I'ouver-
ture (252) dans ledit corps principal (14), ladite bille
de verrouillage (250) peut étre disposée dans ladite
rainure (254) sur la surface intérieure duditmanchon
cylindrique (12), et ledit épaulement (258) dudit pis-
ton (16) peut étre disposé en position opposée a
ladite rainure (254) sur la surface intérieure dudit
manchon cylindrique (12) lorsque ledit piston (16)
est dans la position de découplage ;

lorsque le piston est dans la premiére position
d’étanchéité, ladite bille (250) peut étre disposée
dans ladite rainure (256) dans la circonférence ex-
térieure dudit piston (16) et ladite rainure (254) sur
la surface intérieure dudit manchon cylindrique (12)
est décalée dans une direction axiale par rapport a
ladite rainure (256) dans la circonférence extérieure
dudit piston (16) pour empécher a ladite bille (250)
de pouvoir se disposer dans ladite rainure (254) sur
la surfaceintérieure duditmanchon cylindrique (12) ;
et

ladite rainure (256) dans la circonférence extérieure
dudit piston (16) présente une largeur axiale supé-
rieure a un diametre de ladite bille de verrouillage
(250), et ladite largeur axiale est suffisante a per-
mettre le mouvement axial dudit piston (16) de ladite
premiére position d’étanchéité a ladite seconde po-
sition de non-étanchéité pendant que lesdits collets
(70) restent dans la position de couplage.
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